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//********************************************************

//

//
#d
#d
#d
un

P6DIR|=BITO+BIT1+BIT2+BIT3; //output
P1DIR&=~(BITO+BIT1+BIT2); //input
efine KEYNUM 12
efine COL 4
efine ROW 3
signed char key_array[KEYNUM+1]={0};

unsigned char temp=0, i, j;
unsigned char keyline;
unsigned char keyrow;

P6DI1R&=~0x0F;
keyline = BITO; //P6
P10UT &=~(BIT1+BIT2+BITO);

for(i=0;i<COL;i++){ //faHitist

P6DIR&=~0x0T;

P60UT=~keyline;

P6DIR|=keyline;

__delay_cycles(100);

temp = P1IN&Ox07;

keyrow = BIT2;

for(J=0;j<ROW;j++){
if(((temp&keyrow)==0))  //4Hi47F& L2

key array [(J+i*ROW+1)] = 1; /73 R A TR AR

Keyrow = keyrow>>1; /7T AT

}

keyline = (keyline<<l); /73T 5

b T PR R A RE T B ) 4 A 2H key_array[] FARWTR
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E ( ) Supply Voltage Range
| During Programming of
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b= During Program Execution
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£ 415 MHz —T———
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1.8V 27V av eV
Vee - Supply Voltage - V
K\ MSP430F415 #2 K MCLK 5 VCC K %
BOR (5 VCC X & W FEFR,
POR brownout, reset (see Notes 1 and 2)
PARAMETER TEST COMNDITIONS MIM TYP MAX UMNIT
LysoR) 2000 us
Voo ima dVee'dt <3 Vis (see Figure 14) 0.7 x Vie_my W
Via_m- out dW ~m/dt =3 /s (see Figure 14, Figure 15, Figure 18) 1.71 W
VovaiB_1T-1 W me/dt =3 Wis (see Figure 14) 70 130 180 mh
N Pulse length needed at RSTMMI pin to acceptad reset internally, 2
[reset) Wam =22 V3 -
NOTES: 1. The curent consumption of the brownout module is already included in the | current consumption data. The vatage level

2

Via_m=j+ Viysia_m- 5 =1.8 W

During power up, the CPU begins code execution following a period of tysar) after Ves = Vig_m-j + Vayes_T-)- The default FLL+
settings must not be changed until Ve 2 Veagimag. See the MSP430xdxx Family Usar's Gulde (SLALIOSE) for more information on

the brownout/'SVS circuit.

Vee

e
|
|
|
|
|

ViB_IT-

IlIII'DI.'.ﬁ[st.a "

toisoR)

Y

Figure 14. POR/Brownout Reset (BOR) vs Supply Voltage
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RS, MCU —BEMRFFEACIRS. Wk VCC it vV (B_IT-) (<1.71V),#4 BOR 27 4EH td
(<2mS) Z R MCU, MCU A ReIT 46 T/E. 2 — MixiiE . Frel BOR #24t 7 1.71V
) —AN BB SR I35 VCC 284k, A d MCLK=4Mhz, FEERIL T/EHEEZ 1.8V, 54 BOR #2441
WSS ANRE S840 R RS 2 A EESK . 7 MSP430F415 1, /% T W 9mAe i SVS &% i T W fa s
He, wTPAX VCC HHTRE AT gmFER 4%, SVS LM N, 24 VCC /T VLD firda € AR, SVS
ALLEEE AL MCU.

VCC
AVCC |
AVec D Brownout
G.ls Reset -
= <
SVSIN [~ ~ 50us
— 1111
ooo -_
A SVS_POR
- ﬁb —»
o010
i theset ~ 50us
1011
* SVSOUT >
1100 1.2V
1101 T?
.——/
D
G |s
Set SVSFG
>
T 1 1 Reset
VLD POROMN SWSOM SWSOP SWSFG |
1 ] ] SWVSCTL Bits

K&+, SVS 544
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SVS (supply voltage supervisor/monitor) (MSP430x415, MSP430x417 only) (see Notes 1 and 2)
PARAMETER TEST COMDITIONS MIN NOM MAX UMNIT
tysusr ﬂ'v':gg.':ﬂt:b 30 '«.':.-:n*s (see Figure 17) 5 150 s
! dVemidt < 30 Vims 2000
tagvgs SVSon, switch from VLD=0to VLD 20, Ver =3V 20 150 us
taaiy VLD = (F 12 us
Visysaan VLD 23, Voe/dt =3 VWis (see Figure 17) 1.55 1.7 W
VLD =1 70 120 158 my
Vee/dt< 3 Vs (see Figure 17) VLD =2 to 14 I"'-:S'.'E_IT—: Vigys_iT-)
VingaiSvS_-) x 0.004 « 0.008
Vee/dts 3 V) q I
I;_ﬁue.rrtagl L'SEQ.S;LSE.E pﬁuI::r:r-I;:\."SlN VLD =15 = 10.4 iy
VLD =1 1.8 1.8 2.05
VLD =2 1.84 2.1 2.25
VD=3 208 2.2 2,57
VLD =4 214 2.3 2.48
VLD =5 2.24 2.4 2.6
VLD =8 233 2.8 2T
Van/dt< 3 Ve (see Figure 17) :.,tg = ET ;;E ‘f: ":5
Vesvs_17-) - v
T VLD =8 268 2.8 313
VLD =10 283 3.05 3.29
VLD = 11 284 iz 542
VLD =12 311 3.35 agtt
VLD =13 324 a5 3.761
VLD =14 543 3.71 3.581
TR — .
I;_Egr:*tagl \::,ll't.agg:f:; pﬁuI::rsr-I;:\.:'SlN VLD =15 11 12 13
'[:i‘-‘,';'l; aq) VLD=20.Vec=22Vi3V 10 15 uh

. SVS AR R

T MCLK=4Mhz I}, k24 TAEHE R 1.8V, FrURYE FERBEE, VLD WE N 1. BIA[{{iF

MSP430 758 Z (M T 222 TAE. R HFRIhFEMEE, SVS HFHEE MCU 4T Active T
AFTFF, 4 MCU AT LPM3 BRI LASC ] . BT DAERR A, 24 MCU i NRIIAEZ /T, K SVS Sk
AR, 2 MCU Mefitf5, T SVS fHRE.
47 MCU Xf BB & R 2 A1, ARIE 32.768K 48 A ) T SEIE AT 2 R G faoH Ik () 554t
32.768K A AT T MCU ) ACLK B8, an SRRt 2= 51 R N E AL . /M EL A AR 1 32 B R
KETIRS, BHETMEIANR SRR B 7R R SEZ 4, PCB #itt2HE

RERMEER. FERZH#EER PCB layout.

MSPA430F415 # LCD 554 Sf & /5 4% i i 1]
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B
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N F MSP430F415 N3 & 1 LCD 3K5), e 2%LL M BOR, SVS Zefkibk, it A ok sh i (4 24
FIETE, SEBURIhEE, SR, &l EER 4 LCD B2t

BEH
1. MSP430x4xx family user’s guide (SLAUO056)
2. MSP430x41x datasheet (SLAS340)
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